identified articles for other relevant studies, hand-searched 41 journals from 1950-1998 which publish articles in relevant fields (education, developmental psychology, the arts),4 and sent requests for unpublished manuscripts to over 200 researchers in the field of arts education. Our search yielded 3714 potentially relevant studies.
Almost all of the studies identified by the electronic search were nonempirical, advocacy articles arguing that dance is an ideal way to teach academic skills. These were eliminated, as were ones in which outcomes were teachers' testimonials about students' academic improvement, correlational studies in which students self-selected to study dance, and studies whose outcomes were affective (e.g., self-esteem) or physiological (e.g., balance). We included only experimental studies of dance or movement education that examined nondance, cognitive outcomes, and only studies with control groups and quantified outcomes. Only studies of nonimpaired populations were included.
Our search and inclusion criteria yielded four studies assessing the effect of dance on reading, and three assessing the effect of dance on nonverbal reasoning (from which four effect sizes were derived).5 Each study was then coded by the first author and a second coder. The coders disagreed on 12 of 100 coding decisions (a 12% rate of disagreement), and in all cases the disagreement was unambiguously resolved by rechecking the relevant study. Studies were coded according to the categories listed below.
Year of Publication/Outlet. Studies were coded for their year of publication, as well as for their publication outlet (e.g., journal, dissertation, etc.).
Outcome. The type of nondance outcome assessed was recorded as either reading or some form of nonverbal reasoning/intelligence.
Sample size. The total number of subjects in each study was recorded. Design. The research design of each study was recorded. Studies were coded as true-experimental if subjects were randomly assigned to treatment vs. control group at the individual level, and as quasi-experimental if subjects were assigned to groups at the classroom level. In addition, studies were coded as matched if pretest differences between the control and treatment groups were statistically controlled or if groups were matched in terms of background variables such as SES.
Dance Instruction. Studies were coded for type of dance instruction. Three different types of instruction were identified: Instrumental dance instruction was one in which dance instruction was specifically tailored to the goal of teaching a particular nondance skill and in which the desired nondance outcome was taught along with dance. For example, in the Whirlwind program designed to teach reading through dance, dance instruction involved students making their bodies into the shapes of letters of the alphabet; children were then tested on reading decoding skills.6 In another study testing the effect of dance on reading, the children repeated the pronunciation of letters after the teacher and then moved with a quality linked to that letter (e.g., when learning about the letter "w," children made wave-like movements); children were then tested on word analysis skills.7 And in a third study assessing the effect of dance on reading, the creative dance experiences were designed to contribute to school readiness.8 The investigator tailored the dance instruction to the six subtests of the Metropolitan Reading Test, which constituted the outcome measured. Thus, in a dance lesson that focussed on letter recognition (one of the subtests), each corner of the room was given a letter name, and children danced to the corners that the teacher called out. And in a lesson focussing on rhyming (another subtest), children danced to a story with rhyming in it. Creative dance instruction was one in which students were given challenging, open-ended dance problems to solve. For example, in one study students were asked to explore all different possibilities of supporting their bodyweight using various body parts such as back, abdomen, and lower leg.9 In another study the students were asked to dance with the top half of their bodies and keep their legs frozen, and vice versa.10 Traditional dance instruction was one in which students were taken through a structured dance class and were introduced to basic techniques.
Control Instruction. The type of instruction the control group received was recorded.
Duration. Studies in which the dance instruction lasted at least three months were coded as long in treatment (though three months is in actuality not long at all; thus this is a relative judgment); studies in which the instruction lasted between six to ten weeks were coded as medium in length of treatment; and studies in which instruction lasted for less than six weeks were coded as short in duration.
Intensity. Studies in which instruction occurred at least twice a week for a minimum of a half hour a session were coded as relatively high in intensity; all others were coded as low in intensity. Again, twice a week is not particularly intense; this is a relative judgment.
Age. Age of participants was recorded. Participant Characteristics. Characteristics of participants were recorded. SES was recorded as average unless the study specified some other level. Any other distinguishing characteristics such as special needs or high intelligence were also recorded.
For each study, an effect size was calculated based on one of the methods listed in Table 3 of Winner and Cooper (this issue).
Can Dance Instruction Improve Reading?
Our first meta-analysis was performed on the four studies whose outcomes were verbal measures assessing reading abilities. The study characteristics are summarized below and in Table 1 . Full references to these studies can be found in the list of studies at the conclusion of this report.
Year of Publication/Outlet. Studies appeared between the years of 1980 to 1999. Three studies appeared as unpublished doctoral dissertations, and one was an unpublished technical report.
Sample size. The total sample size of the studies analyzed was n= 527. Sample sizes ranged from n=35 to n=281, with a mean sample size of n=132 and a median of n=106.
Design. Two studies were quasi-experimental and two studies were trueexperimental in design.
Dance/Control Instruction. Three studies used instrumental dance instruction. In one of these studies, the effectiveness of the dance instruction was compared to that of an unstructured reading program (Rose) . In a second, the dance instruction was compared to a videotaped lecture and worksheet about word analysis concepts (Heausler) . And in a third, the dance instruction was compared to play activities such as artwork and block play (Twillie). One study used traditional dance instruction and compared students given this kind of instruction to students who were simply given their regular curriculum (Seham) .
Participant Characteristics. Two studies assessed low SES students, and two assessed average SES students.
Age. All studies assessed children at the elementary school level, ages 5-12.
Results
A mean effect size of r=.10 was found; when weighted by size of study, the mean effect size was r = .21, indicating that larger samples produced larger effects. However, effect sizes ranged from r = -0.13 to r = 0.34, yielding a standard deviation of .20, equivalent in size to the effect itself. We combined the significance tests from our studies to yield a Stouffer's Z = 3.36, p<.001. The fact that this test is significant means that we can safely generalize these results to other individuals who might have been selected to participate in these studies. However, the more conservative test of significance, the t-test of the mean Zr, yielded a nonsignificant value of t=1.03, p=.38. This indicates that we cannot reliably generalize these results to a new set of similar studies. The case for dance influencing reading achievement is further weakened in three ways. First, the 95% confidence interval for the effect size rs spanned zero (-0.21 to 0.42), indicating that a sample of similar studies might well have an average effect of zero or less. Second, a file drawer analysis indicated that we would need 13 more studies averaging null results (mean probability levels of .50), in order to bring the probability level of the Stouffer's Z down to the barely significant level of p=.05. Finally, the chi-square test of the standard deviation (X2=13.31, df=3, p=.004) reveals significant heterogeneity among the effects, which suggests that the studies are not a sample drawn from a single group of like studies. Decoding (pronouncing unfamiliar whole words). The control group participated in a reading program that the report did not clearly describe. Thus it is possible that the dance group received reading instruction more directly tailored to the tested outcomes than did the control group. A second problem with the Whirlwind program was that the teachers of the dance group were aware of the hypothesis that dance should improve reading. Thus these teachers may have taught reading in a more enthusiastic and engaging manner than those teaching the control group. This program was thus vulnerable to teacher expectancy effects, as in fact were both of the other instrumental dance studies, as well.
The two other studies that tailored the dance instruction to reading outcomes did not yield positive effects. It is important to note that in such studies, in which the comparison is between a dance-reading integrated curriculum and a traditional reading program, a lack of effect does not mean that the dance curriculum does not boost reading. Rather, it means only that the dance curriculum does not succeed in boosting reading more than does the traditional reading curriculum. Thus, such comparisons put dance to a stringent test.11
The fourth study assessed standard dance instruction and yielded a positive effect (the study by Seham). Seham evaluated the effects of participation in a dance program of Jacques D'Amboise's National Dance Institute.12 The dance instruction in this study involved no reading instruction: dance was taught as a separate discipline. The program is designed for students to "reach their maximum potential through repetition and increasing complexity of steps and ideas."13 This is a widely acclaimed dance program that is most likely extremely engaging and stimulating for children. Seham 
Can Dance Instruction Improve Nonverbal Reasoning?
A second meta-analysis was performed on three studies whose outcomes were classified as nonverbal ability measures.14 We calculated four effect sizes from these three studies, because one tested two different populations-young children and senior citizens. These studies assessed the effect of dance instruction on nonverbal, performance IQ scales and on nonverbal paper and pencil spatial reasoning tests. Table 2 summarizes the characteristics of these studies. Full references can be found in the list of studies at the conclusion of this report.
Year of Publication/Outlet. Studies appeared between the years of 1974-1999. Three studies appeared as unpublished doctoral dissertations, and one was an unpublished technical report.
Sample Size. The total sample size of the studies analyzed was n=188. Sample sizes ranged from n=16 to n=78, with a mean sample size of n=47 and a median of n=47.
Design. Three studies were quasi-experimental and one was trueexperimental in design. Dance/Control Instruction. One study compared instrumental dance instruction to free motor activity. One compared creative dance to standard dance. And two compared creative dance to a traditional exercise program.
Participant Characteristics. In one of the studies the participants were low SES, and in three they were of average SES.
Age. One study assessed 5-6-year-olds; one assessed 12-13-year-olds; and one assessed 7-10-year-olds and senior citizens, 56-103 years of age.
Results
We found mean unweighted and weighted effect sizes of r=0.17. Combining the Zs from the studies yielded a Stouffer's Z=2.22, p=.01, indicating that we can generalize these results to other subjects who might have been selected for these studies. The more conservative t-test of the mean Zr yielded a value of 3.46, which is significant, p =.04. This indicates that we can generalize our results to new studies on this research question. In addition, the 95% confidence interval did not span zero (r = .06 to r = .29), showing that the mean effect size of another sample of similar studies would be likely to be positive and to fall within this range. However, a file drawer analysis tells us that we would need to find only three more studies averaging null results (i.e., mean probability levels of .50) in order to bring the probability level of the Stouffer's Z to p=.05. Hence the mean effect size is vulnerable to the file drawer effect. However, given that the mean effect size is based on only four effects, this is not surprising.
The effects ranged from r=.07 to r=.29. The standard deviation of the mean effect size was .10, and this was not significant, as shown by ;2=1.18, df=3, p=0.76. Thus, the effect sizes were not significantly heterogeneous which supports a conclusion that the sample represents a group of like studies.
These results allow us to conclude that there is a relationship between the kind of dance instruction in these four studies and the kinds of nonverbal skills assessed. This result can be generalized to new subjects and to new studies on this research question.
Discussion
This analysis suggests that dance instruction does lead to improved visualspatial skills. However, our conclusions are strongly limited by the fact that our analysis was based on only four studies. In addition, two of these studies are vulnerable to teacher expectancy effects because teachers were not blind to the hypothesis that dance should improve nonverbal skills.15 It is worthy of note that in the study with the lowest effect size, the teacher was blind to the hypothesis being tested.16 Of course, being blind to the hypothesis means that one cannot teach for transfer, and thus it is not reasonable to suggest that teachers in such programs should be unaware of the hypothesis that dance training might increase nondance cognitive outcomes.
General Discussion
Can dance instruction teach cognitive skills that can then be deployed in nondance areas? This question has been examined by only a few studies, and the ones examined here examined only two outcomes, reading and nonverbal reasoning. In neither area can we draw any strong conclusions about the power of dance to foster cognitive skills that transfer to other areas. In the case of reading outcomes, we found only four studies, and of these only two showed an effect. In addition, the two demonstrating a positive relationship were not designed to rule out alternative explanations. In one case, reading skills were taught along with the dance instruction; in the other case, a general motivational explanation was not ruled out.
The studies assessing the relationship between dance and nonverbal outcomes provide a stronger test of the hypothesis because these studies did not include instruction in the desired outcome along with the dance instruction. However, these studies also are open to alternative explanations. It is possible that the improved nonverbal test scores are due to the same motivational explanation mentioned above. To rule this out, researchers either need to compare the effects of dance instruction to the effects of some other kind of new and engaging program, or they need to demonstrate that dance instruction transfers to certain predicted nonverbal skills but not to other kinds of skills.
We note that almost all studies included in these two meta-analyses are vulnerable to teacher expectancy effects. In most studies the teachers of the dance group were aware of the hypothesis tested in the studies. Finally, in both meta-analyses, the more rigorously designed the study, the lower the effect size. The most important conclusion that we wish to draw in this article is that the evidence is not yet in on the power of dance to transfer. More research, more rigorously designed and driven by theory about possible transfer mechanisms, is required before we can determine whether dance is an effective way to teach nondance skills, whether dance used in this way is significantly more effective than direct teaching of these nondance skills, and if so, whether such dance programs teach "authentic" dance or rather tailor and constrain dance instruction to fit the desired outcome. 
